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mm^] mmm 

[^^^2] itflH^gmilti. ^11/^;^'::^^, mz\^V7s^ 
®#A;^;'IBtca^V>T. 2 r *feli2 r + l Sx ^ + x g - x 3 

, tatBHl :*=BU A^^ltflBHl l/S;?>^^lC^tSrx ^ 75)^, ttflBII 2 :< ^ U A^ i5IB 

US L'i/'^^ic^i^x 3 |Br-<DgimL:^^-i;>'-^gB*im$^-5sf^S2gB« 

[^^3S4] ffffB^l J3<fctJfH2^^Utt. hi:^ 
ffibJK- 1 o^t-tS 2jK- h^^UT'feSM*:^3IB«®?imiai^o 

5:^-^ 1 o^t-rs 2 jK- h;>l=EUT'^»;, tuIBH 2 ^ ^ U li^^- ^ 
J:0^ffiL*U o(^)jJf- hT'fft>*lS 1 jK- h^^UT'fesm:^]S3|a^®?g^ 
19%. 

[ff^^SB] tuIB^glftlli, %\VV7s^. 'miX^VT.^. m^X^VT.^ 

^■r-Sxj, Xg. X3, X4, Xg, X g®i&A:^ -fittest V^T, 2r^^tt 
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II 3 1/ e;^^;?. ^ ic^fstx 3 f)K mmm 3 ^ ^ u ^taSB^ 5 1/ ^ JC^tSC X 5 

$:#>5r 1 o:tf S 2;}f- h^^y T'fe»J> fiflH^ 2 J: tJ^fg 3 ^ ^ U 

mmmm ® §: tfriH a;^ u >^ ^ ^ ^ itmm ^ ^ u tc » ^ t- ^ , 

-f > 7^ - s;^' 1?^^^ ffi 1" 7^ »y :^ i: , 

C»*«io] tfffH?gm#ltt, miui?;^^, 1121/^;;^^, 113 L/i/^ 

1^4 l/i;^^®^>5rCA;d$ti;t: r ti'^y h:R$:;t-t-5x ^ , X2> Xg, x 
4 ®#A;^J^it^Cg<5v^T> 2 r ^ fctt 2 r + l bf>y h;SS:;t-r€)X ^ + x g 'X 
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vij^^mums 2(Dmi^iLt.t^mw^^^^^ymm<om-' 
^-^tim^m 1 0 mm(Dmn:^mo 

[^^^14] t(flS?^^#ltt, miui^:^^. m2UVy^^. m^ui^y^ 

S:^t"<5xj^, Xg, x^, Xg, x g <Z)#A:tf'^ii^cS^^^T, 2rt.t=. 

it2r + Hfv h;gS:^t-5x ^+X2-X3+X4-X5 + x 6®^tW^:^Q& 

3 ^^^^ 

^-^tiW^^ 1 4 fB«®ill^:&^o 
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1 5mm(Dmn:fsmo 

[0 0 0 1] 

[0 0 0 2] 
[tJe5f5®fi^^S] 

$>?>\>^itm^m^izm^^xmm(Dfj:\i^nAt.(DmmmWi^mit't^:iiii)^v^^ 
^mM^\mzi5\f^Xii^:^m<D^mt.mmiifii'^t\>^o 

[0 0 0 3] 

^mmm^:&^(D—DizRs Ai!)m^nx\>^^o r s Ait4¥nizi^^tjtmm<D 

. ^^mm (e, n) iim^'^X, ¥35CM$: 
C=M® (mo d n) 

$nTv^^) . z<Dm^^c(DmmizitmmiMmtm ia. y, p;o^e>y = a^ 

(mod p) i:J&-5x$:Bffi-r) 
Q (2 SQRT (1 o g n) ) 
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[0 0 04] 
iLZ.^t)^. ^jkmm (e, n) t 

eddnod lcm(p — 1, q— 1))=1 , n = pq, 

(Dmm^^^mmm (d, n) s:mvn4x«, 

M = C *^ (mo d n) 
®g5^^5:MV^T¥S:M$:^#^C^^^)SZl^:*^T'^S (fcfe'L, 1cm (a, b 

[0 0 0 5] 

d = 1 1 (Dm^. 
C ^ ^ = ( (C^) ^C) 2) C 

[0 0 0 6] 

LA^Lj&A^^, ±gH^$^i!l^ttWT'feoT=b. fei:;iliDES (data 
encryption standard) ^(D^^Hf-^tC j:bi£-rtlliftB**^ 

[0 0 0 7] 

_hiS^ ^ mii^J^?! W is it S e ^M^^i W i: miLliil^?!^ ^ f b f <& ic 
, feilX-liPeter L. Montgomery^, FModular Multiplication Without Trial 
Divisionj , Mathematics of computations, Vol.44, No. 170 April 1985, pp 5 
19-522, lcfB«$tiTV>^^>if:ji UmW#^3&^feSo /E>if:< UmWlimiW^ 

m.^. inw> mw, hM»:®^»;igLiCci:»;, tj^i-^ 

P=XY R~ ^ (mo d n) 
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R= (2 ^) 
N = - n~ ^ 



m 



(mo d 2 ^) 



[0 0 0 8] 

(1.1) P = 0; 

(1.2) for (i=0 ; i < m ; i++) { 



(1.5) }; . 

(1.6) if (P => n) P = P-n; 

ICi^Sc X$:mM©yn^y^x ^ (Cg^y (X= (x^j_^, x^^^.g. 

Xj, Xq)), Yi^OgP^a-^im^ (x . Y) $:mllli^y^g1- (tT## 1 . 

2-1. 5) „ ^^mmPoymr&zruy^PQti^oiifjt^^^fjtn 
(D^B rt • nj ^^mmn-t^ in^^i. 4) o ttt^f##i. 3^c^v^T 

(ff#-^l. 4) . ;&J3, rif^y h<Diyyhmmt. mm(Di/yhmmz^ 
[0 0 0 9] 

5 1 2 If «y h®^ >dr^ U^mS: 3 2 If h^mi|{C<k o Tll^f 
-SilM^t-Si:, m= 512/32 = 1 6 >/'S:^ U igf Zl i: tC^So ± 

IH^<K=l- FT?liffi#®;t«)lCx . • Y-^, t • ii®<J: e» tC 3 2 tf y h X 5 l 2 
fcf^y h®<{;e)lC^bfc*'5. 12bf>yh(Z)Yi:n=fol 6M<D3 2 tT^y h:/ 

n ^y ^ L/ T ft ^ S: 1" -5 » . o ^ U , P © S:b^«iDm l± j3 V ^ T m = 

^WM^-MSr^ian- K2. xlc^^-To 
[0 0 10] 

(2.1) P = 0; 

(2.2) for (i=0 ; i < m ; i++) { 



(1.4) 



(1.3) 



t = (Pq + Xjy^) N (mod 2^^) ; 
P = (P + x.Y + t-n) / 2^1 
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(2.3) ^ = PQ + ^^1^0 2**); 

(2.4) t = t-N (mod 2^^) ; 

(2.5) c = 0; 

(2.6) for (j=0 ; j <• m ; j++) { 

(2.7) tmp = pj + Xj-yj + c; 

(2.8) tmp = tmp + t-iij? 

(2.9) if (j != 0) Pj_^ = tmp(mod 2^); 

(2.10) c = tmp/2''; 

(2.11) }; 

(2.12) p„_i = c: 



(2.13) }; 

(2.14) if (P => n) P = P-n; 



x = 


( X ^ 
m — 


1 ' 




2* 




1 ' 


X 




Y.= 


( y ^ 

m — 


1 ' 




2' 


y 


1 ' 


y 




n = 


( n „ 
m — 


1 • 


^m- 


2' 


n 


1 ' 


n 


0> 



'^^mtfjt^o ^i5tPj, X., y., t, n .it±x r\f^y hM(Dm. mmat 

T^yuy ^f)^ib(D^^ V -X^$>^. _hfH^{K=i- F2. x(DmXlt, — j 
)l--:fV2 r \:v hcDtlCx ^ • y ji: t • n -eUT r + 1 tf-/ h^iltp j i: c 
(^)^D»$:^fV^ (ff#-t2. 6-2. 1 1) . ^fOMW^^^cfi^l^ t m p 2 r 
+ 1 If h:RS:if^o t mp(Z)T^r tf hli^tSCp . IC, ±fi[ r + 1 fcT h 
^fJtclC;^ hratl^ (^f## 2. 9, 2. 10), 
[0011] 

So rcDM^iiiKn- K3. xC^-To 
[0 0 12] 

(3.1) P = 0; 

(3.2) for (i=0 ; i < m ; i++) { 
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(3.3) c = 0; 

(3.4) for (j=0 ; j < m ; j++) { 

(3.5) tmp = Pj + Xj-yj + c; 

(3.6) Pj = tmp(mod 2^") ; 

(3.7) c = tmp/2'^; 

(3.8) } ; 

(3.9) P„ = c; c = 0; 

(3.10) t = Pq-N (mod 2^); 

(3.11) for (j=0 ; j < m ; j++) { 

(3.12) tmp = Pj + t'Hj + c; 

(3.13) if (j != 0) Pj_j = tmp(mod 2''); 

(3.14) c = tmp/2''; 

(3.15) }; 

(3.16) p^_^ = Pm + 



(3.17) }; 

(3.18) if (P => n) P = P-n; 

MiKn~K3. xOMT'tt, mWLP ^ItrYf^y hM. ^15: t m p 2 r l^y 

[0013] 

= P-nj il-rS (ff#-^2. 14, 3. 1 8) o 
[0 0 14] 

±fBli{Kii-K2. X, 3. x®^J^CJ3V^T, S^Jcfi^JlC p ^ F^mMi^-^ 
ff##2. 1 2<^ fp ^_ ^ = c J IC^3V>T, cltMi^r + h ttSn^o :i 
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j ;i/-yiil^c;i/-^lill5tm-efest>®i:f So >5ife]ilM®^f##2, i4 

. 3. l8(Ditmmn^if (P=>n) j ^Cfe^^T, ^f-^t^^y h®#^;S:if 
[0 0 15] 

[0 0 16] 

±fH^^K=i-K2. x(Z)##, r t^^y h;R(D«Nlii;v-:/ (^{Kn- K2 
. 2'-2. 1 3) |^T"fit;?)'J^t)e>-riC^yjgL^M$4xSo ^fe, t i: x . j 
(^^n- K2. 6-2. 1 1) i^T'ffl*^^e)-ric^yigL^ffi$tiSo 

[0 0 17] 

t-rn^^2. i<D rp = oj (^)^sict3v>Tii, n^^2. lomn 

tmp = Pj. + Xj^ • yj+c 

^';i/fS:oT'&s. 

[0 0 18] 
n^^2. 3, 2. 4®^fKt<Z)|t# 
t = PQ + Xj^yQ (mod 2^) 
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t=t-N(mod2^) 

##2. 5© rc = Oj li, rp = oj (D^mtmUO^^ ^ jvX':&^>o 

[0019] 
tmp = p .H-x. -y^+c 

J X J 

tip j j <D^J5*mLt?2-9->f x^tt^f##2. 3(Dt<D 

[0 0 2 0] 
ff##2. 8 0|I^ 

tmp = tnip + t • n • 
tin j cD^J^^ffibT' 1 ■b'-r ^;i/S:^-r^o tmp. t ICo VnT liffffH L T^ii U 

[0 0 2 1] 

Pj_j^=tinp (mod 2^) 
c = tmp/'2^ 

J 

So 

[0 0 2 2] 

m— 1 
[0 0 2 3] 
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3 +m (2 + 1 ) =3 m+ 3 

m (3 m+ 3) = 3m^ + 3in 

^mcx 

3m^+3m-m=3m^+2m 

if (P => n) 
"T?li^lt rp-nj iZ^'DXM^^m^^^<DXZ.tHZ2mV^^JV. «^ICA 

3 m ^ + 4 m+ 2 

mi)mnm<D}^v hmizMLX$>^ U:^#<;5;v^i:^, U ^Iltm^^^f? 
IIM±r<Z)J:e)J&^S»^C)&v>o ^feiS^cyn^y ^i5t*'C2'-'3 i:vNo;t/hS^ 

liTSivNo tfc, mmmmiz^-oxi,tjjv-:fm^xj'^^':f^^ymi^mLn^^ 

[0 0 24] 

^f##3. 1® rp=Oj (Dmmit, ffS-^3. SCD^Ult 

0"t?feS= ^T##3. l(D rc = Oj (DmMiZ-D\,^X^. MiSL^-\^2. xtm 
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[0 0 2 5] 

Hi j (^f«-t3. 4-3. 8) iCAoT, ^?#^3. 5 (DmM- 

t m p = p . + X . • y • + c 

J X J 

p .=tmp (mod 2^) 

«J 

c = tinp/2'' 

[0 0 2 6] 
P c ; c = 0 ; 
t = pQ-N(mod 2 ^ ) 

[0 0 2 7] 

ten 2 j (ff$^ 3. 11-3. l 5 ) ICAoT, ^T## 3 . 12(D 

tnip = p ,+t • n .+c 

Pj_j^ = tmp (mod 2^) 
c = tmp/2 ^ 

tt, iiiKn-K2. x®^^i:l^^o-9->f «^oT, 2#g(Dj;i/- 
^(^-b->r ^^;i/|5Cli2mi:;&S. -eLT2#a® j ;i/-y'S:JJ[l-tfei^®!rf#-^3. 
1 6®?g^ 

m— 1 m 



1 2 
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[0 0 2 8] 

(2m+l) + 2 + 2 m+ 1 = 4 m+ 4 
hfj^^o rtitc i ;!/-::/' (Dm $:^DT 
m (4in+4) =4m +4m 

4m^+4m — m=4m^ + 3m 

i:^So tf##3. 1 ^(Dimmw 

if (P=>n) 

T'tt^^ rp-nj {Cc):oT;^/jN$:^J^-r-g)®T'rtl(C2in-t>--f *^fC7r 
4 + 5 m+ 2 

a^cSo li^=r-K3. x®MT'ni2-b--f ^;i/#VN(^tt, t m p /\(D§|5:$>^im 
Sr — -^© j ;I/->'■T'^ft>^^/^7ti?), ^f#-^3. 4~3. 8 ^ ^ U tc< 

#ii^fe'p j ?:^T##3. Il7&^^3. 1 5(D;i/-yT^*^mt-fe«)T*fe-g>= i?- 

o Ei7{ciiiKi3- F3. x®^-^©^>dr^ umwms&T'-^AxgiJ^mii^^, 
t EI 8 r (DIS^JC ^l-tsyny^'iS:m=4 ® - ■fmM}&m(D a? >r ^ > 

[0 0 2 9] 

« 2^G)ji|g;{)^#e>tlSi:e>C>^;t-5, LA^L, ^ ^ U il^^ffi j>;i/:^^ >y 
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[0 0 3 0] 

h T'JI#^i- S 3 *^wr|g (c ;^ S „ 
[0 0 3 1 ] 

[0 0 3 2] 



1 4 
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[0 0 3 3] 

J&fe, I«l2?tl£^«, %\VV7.^. %^\yV7s^. %Z\yV7.9. m^UV 
^cao'V^T, 2 r t ;t{i2 r + 1 «y Xj^+Xg'Xg+x^ 
ICli. ^1 ^^U^J:0f||2^^U ^r-^^t, IrffBA^T ^^^f >^a.al®m#:^7^- 
Stx j^;^^ l^^lHll2^^u*^?,t^f3Hm3 i/>:;x^ic^iitx 3*^, i^-®^aiL>^ 

[0 0 3 4] 

^fe, itfiaSIItflli, miUV:^^. mi\^V:K^. mz'iyV'X^. %A.\^V 

, X2> Xg, x^, X x g (Z)#A;^'fa^CS^V^T, 2r^^li2r + llf 
h:^^Wt-Sx ^H-Xg-Xg+x^-Xg + x g(OM^^mQ^#;^-g>afD?I 

^^iifsrii^^T'^So d®^-^. t&SB^iSc®;*=Ey tctt, m^^u, 112 

116 \yV7.9\zKi3^n, m^m%th^7s7'-V\zm<nU\yV7.^^<DmSi(D 
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[0 0 3 5] 
[0 0 3 6] 

immcDmm i ) 

^^otamtms&i fc, A:^b2^;^^5t 2-5 i:, 6 i:, 2o®:>i^U 

[0 0 3 7] 

mmUWm^Ht. l/i;::^^3i:l/e;>^^4CDA:^jffi (rbf^y (DmiC. 
Ui^7.it2 t \/V7.^ 5(DA:hm (r tf.^y \>M) ^ijaMLX 2 r hf^y h:g(Z)m:^J 

tmp = Pj+yj. -x.+c $:#So m^mW-m^ 1 li, )^ il^li^iif^W^AD 
[0 0 3 8] 
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:^7tc^ L 1 o ® & S 7. >r 5^ S c 
[0 0 3 9] 

«z:fi;i/-yMS*®^cti^iSrp (p^.) tfi^m^ti. ^^U8 (^^UB) ic 

ii, 't<Dm(D^mX (x .) . Y (yj) . n (nj) , NilSi^M^P (Pj 
[0 0 4 0] 

[0 0 4 1] 

H' ^ >^S:5^bfe^>f ^ h-e&s. S2-eii, m=4.<Dm^<DjSm(0 

CD&^lCtt, ^ffiL5fc®;?l^U (MemA(read), MemB(read)) , (p.. ( 

1/ i^' ^ 5 ) , y . , n . , N ( b S^X ^ 4 ) , c ( 1/ ^ 2 ) , x . , t ( 

\yV7.^Z) ) , <ii^5i^$fe©^^U (MemA(write), MemB (write)) ^1^mt.hX 

[0 0 4 2] 

li<6(n-K3. x©^l (^f##3. 4-3. 8) \Zisn^mm. tc 
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-:/T', :>i^y7 (MemA) *^e)l/i;;^^5 ( p ^ ) IC p q pl^U8 (M 
eraB) *^e>l/i?:^^4 (yj, Hj, N) ICyQ^r^^ffif (^m b;^5=— 

6(Z)ftlC) ^itJ^ttf^-b-'f (:>l^y7 (MemA) /\© p 

[0 0 4 3] 

j = 1 0^mLX5^-i;-ep^ ^ y 7 (Me mA) 5 (p . 

) p ^ 5:, ^ ^ y 8 (M e m B ) 4 ( y ^ , n ^ , N) y ^ $: 

^*ai-ti:l^^ic$fetc^«iiii*tifep o> y QiiUi^T.^ 2 (c) {CA:d$nT 
V^S|rf::^.5^y::/■cD^g^MI^ (t mp p^) 3 (x., t) KAtJ^ 

> 3(Z)^ttfi?--f ^;i/<D«ji*t;^7^-^y (;*^y7 (MemA) p 3 ©#72,*^ 

o 

[0 0 4 4] 

j = 2©^mL^7^-i;>''r^^y 7 (MemA) 5 (p. 

) tCpgS:, ;l^y8 (MemB) f}^ ^ U V :^ it 4 (y^., iij, N) iZy 2^ 

b, (^^pq, X3, y cizm^<mn-mm) ®_h^tr^yh 

t mp p^J3J:tJfTfiilt^''V h p Q $:#>5r c 1/-^;;^^ i:;*^y 7 (MemA) iZM^ 
jitf («i^t«>;^-5^-i;) o :i(D^^lzLX. Po> y o<^A:dlJill^^m*^fa#$ 

[0 0 4 5] 

■So 

[0 0 4 6] 

rxiz. tf##3. 1 o<Dmm (tmfW) xit. to^^p ^^y 
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[0 0 4 7] 

r^^CtC, ^f##3. 11—3. 1 5<Dm2 j JV-:f(DmmXlt. f^l 3 JV-ZfO) 

*m$4x, $felcA;^J$4xfc^IS[t, c S:Mv^T^T## 3 . l2®?tWS:fT^o -e 

13) , Ji^tr^y hlic l/e^';^^5?lCia^$n-S af#-t3. 14) . ^fc, ZK^) 
112 j j =OjCSJ-tS^aT'«cttO y-fe^y h$n-5o tr^, j=OT' 

[0 0 4 8] 

8{Ct)SH#i--2.o 

[0 0 4 9] 

*^IC> 3 . 18 (D^mX'it. ^ U 7 *^ p . . S:#>!r 1/ 

IcMttSb, Jt«e?II^S:^f e>. o^UM^ rp = p-nj c^J^:^li^^U8 (Me 
mB) (Dmm(D'^mP^±m^Vfjt\^^mmiZU^-r^. ^=tV8 (MemB) li 

rjt^tl^. P-n-fy'^sEX&mtP-n^. P - nti^MX;^tHtP ^mW^^H-t ^ 
o m^<Dj}V-':f^tki'fr:LmZ:^=^V7 (MemA) IC t> P Sr^#iit?(Z)li#lC 
P- n©|tl[-e:;l^U 8 (MemB) iZUW-^tlX^^^^ n tm^lzm^m-rt^^ 

[0 0 5 0] 



1 9 



2001-3057764 



#2 000 — 386069 



7 :4- - V > :^ S: |^I_h T' ^ -5 . 
[0 0 5 1 ] 

o m j ;^-y<Z)^ST'm, fT##3. 9, 3. 1 0 fiD^Q-ST' 2 , ^2 

^ ;imt2m+ 3 t-fjt^o ^tltC i ;i/-y(Dm|El$:^CT 2 m ^ + 3 iiio i 

•J J 

2 +4 m+ 2 
[0 0 5 2] 

So iliKi3-K2. x(?)«'irli, li{Kn-F3. x(©«-^lcit/^^iS:p j <Z)M*^ 

. '^m:^^<D-*)-^ ^ 3m^ + Am+2titmi^X. -e®^J:^ 2/3 IC;& 

So p tC^lt;&;*}TJ:A^U7b'J^CT r + 1 l^^V ^^C7&S3i:t;?&V^©T', M 

[0 0 5 3] 
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:*:|IM®?^®T'(i^^ U 8 $: 1 jK- h^^U i: -5 zi i: tc J: ^^U-9--f 
/JN $ < L T lHli?&<0/hMfb ^ 0 -5 3 i: Bllg § o 
[0 0 5 4] 

04 S3(Z)IlIM&tCi3VNTjiE«(n- K3. x ©^S&Htf bfc^<Z)^a.S(^^ 

^y^^mlyt=.^^ ^y^'f-^-V'^^^o ia4Ttt, ni= 4 CD^-^O^ScZ) 
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